Stimulation of tyrosine phosphorylation in human cells by activation of the growth hormone receptor.
To investigate the possibility that tyrosine phosphorylation of cellular proteins might play a role in GH receptor signaling, we have studied tyrosine phosphorylation induced by GH and by GH mutants in the human lymphocyte line IM-9, a homologous cell system which is known to respond to GH by increased proliferation. IM-9 cells were treated with physiological concentrations of recombinant human GH (rhGH). Protein lysates from these cells were then analyzed by polyacrylamide gel electrophoresis, transferred to nitrocellulose, and probed with an antibody specific for phosphotyrosine. rhGH stimulated the tyrosine phosphorylation of two proteins having M(r) of approximately 93,000 and 120,000. Tyrosine phosphorylation of these proteins was time and dose dependent. At 2 nM rhGH tyrosine phosphorylation of these two proteins was evident by 5 min, maximal at 15 min, and decreasing by 45 min of treatment. At doses of 10 and 100 nM rhGH, tyrosine phosphorylation was stimulated by 1 min of GH treatment. IM-9 cells were also treated with genetically engineered mutant forms of the GH protein. Previous biophysical analysis of these mutant GH proteins has shown that the GH protein contains two distinct binding sites which interact in a sequential manner with the extracellular domains of two distinct GH receptor molecules, thus forming a dimeric complex. By treating IM-9 cells with these same GH mutants and analyzing tyrosine phosphorylation, we found that tyrosine phosphorylation was inhibited under conditions which prevent receptor dimerization, thus providing evidence that formation of a dimeric GH:(GH receptor)2 complex may be important for intracellular signaling by the GH receptor.